Introduction {#sec1}
============

Atherosclerosis is the most common cause of chronic lower limb ischaemia \[[@cit0001]--[@cit0003]\]. The ailments specific for chronic limb ischaemia are intermittent claudication, rest pain and tissue necrosis \[[@cit0004]\]. The disease itself is of chronic nature and requires long-term treatment \[[@cit0001]--[@cit0005]\]. There are two basic classifications used to assess the severity of limb ischaemia: the Fontaine classification and Rutherford classification. Both allow one to assess the progression of the disease and treatment outcome \[[@cit0002], [@cit0006]\].

Many factors that have a crucial influence on the development of the disease, its course and prognosis have been identified \[[@cit0001]--[@cit0005], [@cit0007], [@cit0008]\]. They include advanced age, male sex, diabetes, arterial hypertension, smoking, hyperlipidaemia and low physical activity \[[@cit0001]--[@cit0005], [@cit0007], [@cit0008]\]. Current recommendations issued by the American College of Cardiology and American Heart Association (ACC/AHA) and developed based on the results of clinical trials concerning secondary prevention in patients with diagnosed lower limb atherosclerosis describe patients with peripheral artery disease (PAD) as a high-risk population, which requires intensive modification of risk factors \[[@cit0008], [@cit0009]\].

The therapy of chronic lower limb ischaemia requires an interdisciplinary approach, which includes medical, educational and psychological interventions. The invasive treatment modalities include mainly vascular bypass surgery, percutaneous transluminal angioplasty (PTA) and hybrid procedures, which integrate both former techniques \[[@cit0010]--[@cit0017]\].

Aim {#sec2}
===

The objective of this study is to compare the social, demographic and clinical characteristics of patients suffering from peripheral vascular disease treated surgically against patients treated with endovascular angioplasty.

Material and methods {#sec3}
====================

The study group consisted of 119 patients treated in the Clinic of Cardiac and Vascular Surgery, University Clinical Centre in Gdansk, Poland, for peripheral artery atherosclerosis. Vascular bypass surgery was performed in 59 patients, whereas 60 had endovascular angioplasty performed. All of the patients participated in the study on a voluntary basis and had their anonymity preserved. The project of the study was approved by the Independent Bioethical Committee for Research, established by the Medical University of Gdansk, Poland.

The diagnostic survey method was used in this study. The socio-demographic and clinical data were collected using an originally developed questionnaire.

Statistical analysis {#sec3.1}
--------------------

The entire statistical analysis was performed using the data analysis software system Statistica, version 10.0, by StatSoft. Inc. (2011) and an Excel spreadsheet. The statistical significance was set at the level of *p* \< 0.05 for all calculations.

Results {#sec4}
=======

The first group (treated surgically) consisted of 42 (71.2%) men and 17 women (28.8%), whereas there were 38 (63.3%) men and 22 (36.7%) women in the endovascular group. The mean age of surgically treated patients was 63.8 ±8.8 years (range: 47--81 years, median: 63 years), and 63.7 ±7.5 years (range: 46--76 years, median: 63 years) in the endovascular group. Most of the patients, both in the surgical and endovascular group, had completed primary (74.6%) and vocational (55.0%) education, and received a retirement pension (81.3%) or disability benefits (86.7%). Most subjects in both groups were married (74.7%).

There was no difference between the analysed groups with regard to age (*p* = 0.9486), gender (*p* = 0.3615), education level (*p* = 0.0680), marital status (*p* = 0.3368) or source of income (*p* = 0.6423).

Statistically significant differences between the groups were observed for ischaemia stage, intermittent claudication, rest pain and ulcerations. More advanced lower limb ischaemia, rest pain and foot ulcerations were observed significantly more frequently in the group of patients qualified for surgical treatment than in the endovascular group. Intermittent claudication on the other hand was observed more frequently in patients undergoing endovascular angioplasty ([Table I](#t0001){ref-type="table"}).

###### 

Clinical symptoms according to the Fontaine classification in both study subgroups

  --------------------------------------------------------------------------------------------------------
  Parameter          Surgical treatment (*n* = 59)   Endovascular angioplasty (*n* = 60)   *P*-value
  ------------------ ------------------------------- ------------------------------------- ---------------
  Ischaemia stage:                                                                         

   II                0 (0.0%)                        27 (45.0%)                            χ^2^ = 38.94\
                                                                                           *p* = 0.0001

   III               25 (42.4%)                      22 (36.7%)                            

   IV                34 (57.6%)                      11 (18.3%)                            

  Claudication       0 (0.0%)                        27 (45.0%)                            χ^2^ = 34.34

  *p* = 0.0001                                                                             

  Rest pain          59 (100.0%)                     33 (55.0%)                            χ^2^ = 34.34

  *p* = 0.0001                                                                             

  Ulceration         28 (47.5%)                      13 (21.7%)                            χ^2^ = 8.76

  *p* = 0.0031                                                                             

  Small necrosis     7 (11.9%)                       2 (3.3%)                              χ^2^ = 3.10

  *p* = 0.0784                                                                             
  --------------------------------------------------------------------------------------------------------

Mean duration of the symptoms of chronic lower limb ischaemia was 5.9 ±5.3 years (range: 1--20 years, median: 4 years) in the surgical group and 5.0 ±3.6 years (range: 1--15 years, median: 4 years) in the endovascular one. No statistically significant differences in terms of the duration of chronic lower limb ischaemia symptoms were observed in the analysed groups ([Table II](#t0002){ref-type="table"}).

###### 

Duration of symptoms of chronic lower limb ischaemia in the studied population

  Duration of symptoms of chronic lower limb ischaemia   Surgical treatment (*n* = 59)   Endovascular angioplasty (*n* = 60)   *P*-value
  ------------------------------------------------------ ------------------------------- ------------------------------------- --------------
  Mean ± SD                                              5.9 ±5.3                        5.0 ±3.6                              *Z* = 0.39
  Range                                                  1.0--20.0                       1.0--15.0                             *p* = 0.6941
  Median                                                 4.0                             4.0                                   
  95% CI                                                 4.5; 7.3                        4.0; 5.9                              

There were significantly more current tobacco smokers in the endovascular group and ex-smokers in the surgically treated group. Maximum duration of smoking in the surgical and endovascular groups was 50 and 60 years, respectively. The mean number of cigarettes smoked daily in the surgical (18.8 ±18.7 cigarettes, range: 0--102 cigarettes, median: 20 cigarettes) and endovascular (19.9 ±17.8 cigarettes, range: 0--103 cigarettes, median: 20 cigarettes) groups was similar ([Table III](#t0003){ref-type="table"}).

###### 

Patients' characteristics with regard to tobacco smoking

  ----------------------------------------------------------------------------------------------------------------------------
  Parameter                              Surgical treatment (*n* = 59)   Endovascular angioplasty (*n* = 60)   *P*-value
  -------------------------------------- ------------------------------- ------------------------------------- ---------------
  Number of cigarettes smoked per day:                                                                         

   Mean ± SD                             18.8 ±18.7                      19.9 ±17.8                            *Z* = --0.90\
                                                                                                               *p* = 0.3677

   Range                                 0.0--102.0                      0.0--103.0                            

   Median                                20.0                            20.0                                  

   95% CI                                14.0; 23.7                      15.3; 24.5                            

  Duration of smoking \[years\]:                                                                               

   Mean ± SD                             28.7 ±14.8                      30.5 ±15.4                            *Z* = --0.74\
                                                                                                               *p* = 0.4584

   Range                                 0.0--50.0                       0.0--60.0                             

   Median                                30.0                            33.0                                  

   95% CI                                24.8; 32.6                      26.5; 34.4                            

  Current tobacco smokers                20 (33.9%)                      35 (58.3%)                            χ^2^ = 7.15

  *p* = 0.0075                                                                                                 

  Ex-tobacco smokers                     30 (50.8%)                      19 (31.7%)                            χ^2^ = 4.52

  *p* = 0.0335                                                                                                 

  Non-smokers                            9 (15.3%)                       6 (10.0%)                             χ^2^ = 0.75

  *p* = 0.3879                                                                                                 
  ----------------------------------------------------------------------------------------------------------------------------

The body mass index (BMI) was used to describe the body mass of the examined subjects. Mean BMI in the surgical group was 26.1 ±4.7 (range: 17.2--35.9, median: 25.0), and 27.7 ±6.0 (range: 16.8--57.4, median: 27.1) in the endovascular one. The mean BMI values in both groups indicated overweight. The statistical analysis did not reveal any difference between the groups in terms of BMI ([Table IV](#t0004){ref-type="table"}).

###### 

Body mass index values in the studied population

  -------------------------------------------------------------------------------------------------
  BMI         Surgical treatment (*n* = 59)   Endovascular angioplasty (*n* = 60)   *P*-value
  ----------- ------------------------------- ------------------------------------- ---------------
  Mean ± SD   26.1 ±4.7                       27.7 ±6.0                             *Z* = --1.84\
                                                                                    *p* = 0.0651

  Range       17.2--35.9                      16.8--57.4                            

  Median      25.0                            27.1                                  

  95% CI      24.8; 27.3                      26.1; 29.2                            
  -------------------------------------------------------------------------------------------------

The comprehensive characteristics of both study subgroups in relation to the presence of comorbidities are presented in [Table V](#t0005){ref-type="table"}.

###### 

Comorbidities in the studied population

  Parameter                       Surgical treatment (*n* = 59)   Endovascular angioplasty (*n* = 60)   *P*-value
  ------------------------------- ------------------------------- ------------------------------------- -------------
  Ischaemic stroke                0 (0.0%)                        5 (8.3%)                              χ^2^ = 5.13
  *p* = 0.0235                                                                                          
  TEA ICA                         5 (8.5%)                        4 (6.7%)                              χ^2^ = 0.14
  *p* = 0.7092                                                                                          
  PCI                             1 (1.7%)                        7 (11.7%)                             χ^2^ = 4.72
  *p* = 0.0299                                                                                          
  CABG                            9 (15.3%)                       7 (11.7%)                             χ^2^ = 0.33
  *p* = 0.5663                                                                                          
  Atrial fibrillation             2 (3.4%)                        0 (0.0%)                              χ^2^ = 2.07
  *p* = 0.1504                                                                                          
  Ischaemic heart disease         19 (32.2%)                      16 (26.7%)                            χ^2^ = 0.44
  *p* = 0.5075                                                                                          
  Myocardial infarct              12 (20.3%)                      18 (30.0%)                            χ^2^ = 1.47
  *p* = 0.2249                                                                                          
  History of surgery due to AAA   2 (3.4%)                        0 (0.0%)                              χ^2^ = 2.07
  *p* = 0.0769                                                                                          
  Renal failure                   1 (1.7%)                        1 (1.7%)                              χ^2^ = 0.01
  *p* = 0.9904                                                                                          
  Dialysis                        0 (0.0%)                        1 (1.7%)                              χ^2^ = 0.99
  *p* = 0.3193                                                                                          
  Diabetes                        23 (39.0%)                      23 (38.3%)                            χ^2^ = 0.01
  *p* = 0.9420                                                                                          
  Arterial hypertension           41 (69.5%)                      40 (66.7%)                            χ^2^ = 0.11
  *p* = 0.7410                                                                                          

TEA ICA -- thromboendarterectomy of the internal carotid artery, PCI -- percutaneous coronary interventions, CABG -- coronary artery bypass grafting, AAA -- abdominal aortic aneurysm.

The most common comorbidity in the surgical group was arterial hypertension (41 subjects, 69.5%), followed by diabetes (23 subjects, 39.0%), ischaemic heart disease (19 subjects, 32.2%) and myocardial infarct (12 subjects, 20.3%). The most common comorbidity in the endovascular group was arterial hypertension (40 subjects, 66.7%) as well, but was followed by diabetes (23 subjects, 38.3%), history of myocardial infarct (18 subjects, 30.0%) and ischaemic heart disease (16 subjects, 26.7%). Both ischaemic stroke (*p* = 0.0235) and a history of percutaneous coronary interventions (*p* = 0.0299) were significantly more frequent in patients treated with endovascular angioplasty. No statistically significant differences were observed for other parameters.

The analysis revealed statistically significant differences for the duration of hospital stay. The mean duration of hospital stay in the surgical and endovascular groups was 12.1 ±7.0 (range: 2--52 days, median: 12 days) and 3.2 ±2.4 (range: 2--15 days, median: 2 days), respectively ([Table VI](#t0006){ref-type="table"}).

###### 

Duration of hospital stay in patients treated surgically and with endovascular angioplasty

  --------------------------------------------------------------------------------------------------------------
  Duration of hospital stay   Surgical treatment(*n* = 59)   Endovascular angioplasty(*n* = 60)   *P*-value
  --------------------------- ------------------------------ ------------------------------------ --------------
  Mean ± SD                   12.1 ±7.0                      3.2 ±2.4                             *Z* = 8.42\
                                                                                                  *p* = 0.0001

  Range                       2.0--52.0                      2.0--15.0                            

  Median                      12.0                           2.0                                  

  95% CI                      10.3; 13.9                     2.5; 3.8                             
  --------------------------------------------------------------------------------------------------------------

Discussion {#sec5}
==========

The study group consisted of 119 patients with chronic lower limb ischaemia, who were treated either surgically or with endovascular angioplasty. The most common cause of chronic lower limb ischaemia is atherosclerosis \[[@cit0001]--[@cit0003]\]. The epidemiological studies indicate that the risk of developing atherosclerosis in the lower limb arteries increases with age and that men are affected more frequently than women, especially in younger age groups \[[@cit0001], [@cit0007], [@cit0012]\]. The mean age of studied subjects was 63 years, and there were twice as many men than women, which is consistent with epidemiological data. Most of the patients had elementary and vocational education, were either pensioners or recipients of disability benefits and residents of cities. The literature data suggest that subjects having a low level of education and a history of physical work constitute a high-risk population for atherosclerosis, which is attributed to their preferred life-style \[[@cit0001]\]. About 75% of our patients were married, which suggests additional support thanks to the participation and involvement of their relatives in the decision-making process concerning their medical care and therapy.

The analysed groups were homogeneous with regard to age, gender, education, marital status, place of residence, occupation and source of income.

The analysis of the patient subgroups ([Table I](#t0001){ref-type="table"}) revealed differences in their clinical condition. The endovascular group was more heterogeneous with regard to the severity of lower limb ischaemia. Stage II ischaemia was observed in 27 patients, stage III in 22, and stage IV in 11. The surgical group consisted of patients with stage III and stage IV ischaemia only. Rest pain and foot/shin ulceration were significantly more frequent in the latter group. There was no difference between the analysed groups in terms of the duration of the disease symptoms (median: 4 years).

The general cardiovascular risk and the comorbidities have to be considered once the patient is qualified for surgical management of chronic lower limb ischaemia \[[@cit0007], [@cit0008]\]. The conducted research was of an observational nature. It has been observed that more burdened patients (who have undergone surgical coronary interventions or experienced cerebral ischaemic stroke) were qualified for endovascular treatment.

There are many factors increasing the risk of atherosclerotic lower limb ischaemia, namely: smoking, diabetes, arterial hypertension, dyslipidaemia, increased blood viscosity and thrombophilic states, obesity and low physical activity \[[@cit0001], [@cit0002], [@cit0008], [@cit0012]\]. The authors of the above-mentioned studies and others indicate that the most common risk factors among the studied patients were smoking, arterial hypertension, diabetes and overweight \[[@cit0001], [@cit0008]\].

Smoking is considered one of the most significant risk factors for cardiovascular diseases. Epidemiological studies have indicated a clear association between smoking and chronic lower limb ischaemia \[[@cit0009], [@cit0017]--[@cit0019]\].

In order to obtain the best possible results in the process of giving up smoking, most attention should be given to motivating the patient appropriately to attempt giving up smoking and to refrain from smoking as long as possible. It should be emphasized that motivation is a dynamic process and it can be either strengthened or maintained potentially with every patient \[[@cit0020]\].

Our own data indicate that significantly more current smokers were among patients treated with endovascular intervention, whereas significantly more ex-smokers were treated surgically. Smoking cessation was observed in approximately 50.8% of patients treated surgically. As smoking cessation is desirable, all the patients should be encouraged to do so \[[@cit0020]\]. Unfortunately, it is disturbing that despite being diagnosed with such a disease, a considerable number of patients still smoke at least 20 cigarettes a day. Sztuczka and Szewczyk \[[@cit0021]\] conducted a study using Nina Schneider's test to assess the motivation of the patients with lower limb atherosclerosis to stop smoking. Their results indicate that the motivation level to stop smoking was to a greater extent dependant on the influence of the work environment and ability to handle crisis situations than on the clinical stage of disease severity.

Diabetes and arterial hypertension are other important risk factors of atherosclerosis \[[@cit0001], [@cit0008], [@cit0012]\]. The above-mentioned diseases were the most common comorbidities in both groups. Many studies indicate that both diabetes and arterial hypertension are associated with the development of peripheral artery disease. The course of the disease is more rapid in patients with diabetes, and the amputation rate is 5--10 times higher than in non-diabetic patients \[[@cit0012]\].

The BMI was used to evaluate the stage of overweight or obesity in the study group. The obtained data revealed that the mean BMI in both the surgical (26.1 ±4.7) and endovascular (27.7 ±6.0) groups indicated overweight. In daily practice one should aim at obtaining and maintaining predicted body mass in patients with chronic lower limb ischaemia. The reduction of body mass in overweight or obese patients may contribute to the improvement of claudication distance. The community nurses and general physicians working in primary healthcare should educate patients on the influence that overweight or obesity has on the development of chronic lower limb ischaemia. Dorobisz *et al.* \[[@cit0001]\] evaluated the incidence of lower limb atherosclerosis in the population of Opolian Silesia. The analysis of the atherosclerosis risk factors revealed that the population of obese patients was reduced in relation to the prevalence of obesity in Poland's adult population. It should be emphasised that such a result could have been influenced by the actions performed during prophylactic actions. The knowledge of the influence that the analysed factors have on the prevalence of chronic lower limb ischaemia is therefore of significance in the course of optimal planning of the therapeutic process in this patient group.

In conclusion, the clinical analysis of the patients with lower limb artery atherosclerosis indicate that the group treated surgically shows more advanced disease compared to the group of patients treated with endovascular angioplasty. The patients with more severe vascular disease are more willing to give up smoking; therefore more emphasis should be put on prophylaxis for patients treated with an endovascular procedure. The group of patients treated with endovascular angioplasty included significantly more subjects with a history of ischaemic stroke, surgical coronary interventions and current smokers.
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